The period of post-traumatic amnesia (PTA) after head injury has been viewed as a measure of the impairment of consciousness, as well as an index of severity of injury (Schilder, 1934; Russell and Nathan, 1946; Smith, 1961) . However, with closed head injury cases, relatively little research using objective test procedures to investigate general memory functioning during PTA has been conducted.
Comprehensive studies of memory functioning after head injury using both case histories and objective test procedures have been conducted (Schilder, 1934; Ruesch, 1944; Dailey, 1956; Chronholm and Jonsson, 1957) , showing varied results. The research suggests that in the more confused state immediately after injury, perception of events is impaired. When the confusion clears, in the period corresponding to the PTA period, subjective reports of poor memory are still present. However, there is still a lack of information which would aid in more fully assessing whether the memory disturbance primarily involves retrieval or retention affecting short-and long-term memories.
In normal subjects, there is evidence to suggest separate memory mechanisms, one for shortterm and another for long-term memory. Furthermore, Talland (1960) , Baddeley and War-' Submitted in partial fulfilment of the requirements of Doctor of Philosophy, Boston University, 1965 . The research project was supported in part by the National Institute of Mental Health, grant number 464. rington (1970) , and others find that short-term memory is intact, while long-term memory is impaired in a mixed population of amnesic patients. It is also known that organization of stimulus material promotes retrieval by recall (Norman, 1969) . Thus, Buereger-Prinz and Kaila (1951) propose that amnesia may be related to loose organizational ability. Talland (1960) reports that amnesic patients do no better when given a highly structured recall task than when given a less structured one. The issue of amnesia as a deficit in organization has also been explored by Weiskrantz and Warrington (1971) , who present evidence to dispute Talland's claim. The aim of the present study is to study memory functioning in a head injury population, singling out for special emphasis organizational ability and its relationship to perception and retrieval by immediate and delayed recall, as well as recognition. The recovery of memory functions and the relationship between organizational aspects of memory and severity of memory are subsidiary interests.
GENERAL HYPOTHESES
1. It is predicted that amnesic patients will be able to utilize organizational features of stimulus material under the conditions of perception, short-term recall and recognition, but will show a deficit in the use of organizational features of Impairment of memory functions after acute head inijury stimulus material to promote retrieval by delayed recall.
2. Head injury patients, while recovering, will approach normal subjects in the differential ability to recall related as opposed to unrelated materials.
3. Head injury patients with the most serious neurological symptoms or the greatest number of neurological signs will demonstrate more impairment of recall for related compared to unrelated stimulus material relative to less severely impaired patients. To assess severity, each neurological symptom was rated on a O-to-3 scale of severity, and contingency coefficients of correlation were computed between these neurological ratings and delayed recall for related material, as well as for the total memory score on the Memory Scale (all conditions but object naming). In addition, a total weight was obtained which was based on the number of neurological signs. PearsonProduct Moment Correlations were obtained for the overall neurological weight and parts of the Memory Scale, as well as the Ammons and Picture Similarities Tests. Table 3 presents the contingency coefficients of correlation for the individual neurological symptoms with delayed recall for related material and with the total memory score for the head injury patients. There were no statistically significant correlations. No specific symptoms were associated with delayed recall of related stimulus material or performance on the total Memory Scale. No definite trends toward recovery were observed on any of the memory tests. There was also no relationship between severity of injury and performance on the Memory Scale. However, there was a significant correlation between low performance on the Ammons and Picture Similarities tests and degree of neurological severity. Intellectual and cognitive functioning thus appear to be more closely associated with severity of injury than is memory functioning per se.
